Systematic correlation between spine plasticity and the anxiety/depression-like phenotype induced by corticosterone in mice.
Unraveling the pathophysiological basis for the development of and recovery from depression is a unique challenge. Dendritic plasticity has been reported to be involved in the development of depression. We modeled an anxiety/depression-like phenotype by chronic corticosterone exposure in mice and reversed this anxiety/depression-like phenotype by long-term treatment with fluoxetine (FLX). Spine density in the hippocampus was detected by Golgi-Cox staining at five time points. The data showed that 35 days of corticosterone exposure led to a decrease in spine density in CA1, concomitant with the onset of depression. Following 25 days of treatment with FLX, the decrease in both the dendritic spine density in the hippocampus and the anxiety/depression-like phenotype induced by chronic corticosterone recovered to normal levels concomitantly. Interestingly, the total spine density changes are all mainly driven by changes in thin and stubby spines, not mushroom spines, following chronic corticosterone or FLX treatment. Our results suggest that the changes in dendritic spine density in the hippocampus may be one of the pathophysiological mechanisms underlying the development of and recovery from depression, and the neuronal plasticity of CA1 is first impaired during the development of depression.